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Annotation: Cholelithiasis and inflammatory diseases of the gallbladder remain among the
most common surgical pathologies worldwide. The development of minimally invasive surgery
significantly transformed the management of gallbladder diseases, especially after the introduction
of laparoscopic cholecystectomy. The present article analyzes and compares laparotomic and
laparoscopic  cholecystectomy regarding surgical effectiveness, postoperative recovery,
complications, hospital stay, economic impact, and patient quality of life. A review of
contemporary clinical studies demonstrates that laparoscopic cholecystectomy has become the gold
standard for uncomplicated gallbladder disease due to reduced trauma, lower postoperative pain,
shorter hospitalization, and improved cosmetic outcomes. Nevertheless, laparotomic
cholecystectomy remains important in complicated cases such as severe adhesions, gallbladder
perforation, advanced inflammation, or malignancy. The article discusses indications,
contraindications, operative techniques, intraoperative challenges, postoperative outcomes, and
future perspectives of both methods.

Keyword: Cholecystectomy, laparoscopy, laparotomy, gallbladder surgery, minimally
invasive surgery

AnHoTanus:XXenuHokameHHast 00J€3Hb U BOCHAIMTEIbHBIE 32001€BaHUS KETUHOTO ITy3bIPSI
OCTAalOTCS OAHOW W3 Hambojee pPacCHpPOCTPAHEHHBIX XHPYPTrHUSCKHX Tarojoruil. Pasurtue
MaJIOWHBA3UBHOM XUPYPIHH CYIIIECTBEHHO U3MEHHUIIO MOIXO0/IbI K JICUCHHIO 3a00JICBaHHIA YKEITIHOTO
My3bIpsi, 0COOCHHO IMOCIe BHEAPEHHS JIAAapOCKONUYECKOH XOJICIMCTIKTOMUU. B maHHO# cTarhe
NOPOBOAMTCS  CPABHUTEIBHBI  aHAIM3  JIAMApOTOMHYECKOM M JIAapOCKOIMUYECKOMN
XOJICIIUCTIKTOMUU 10 3((EKTHBHOCTH OIEpAIMK, IOCICONEPAIIMOHHOMY BOCCTaHOBJICHUIO,
OCJIO)KHCHHUSIM, JUTUTEIBHOCTH TOCIUTAIM3AINY, YKOHOMUYECKHM acleKTaM M KayeCTBY JKU3HH
MaIUEHTOB.

KawueBbie ciioBa:XoJICHUCTIKTOMUS, JaNAPOCKOIHS, JIATAPOTOMHUS, XUPYPIHs KEITIHOTO
My3bIpsi, MAJIOWHBA3UBHASL XUPYPTHUS

Annotatsiya:O‘t-tosh kasalligi va o‘t pufagi yallig‘lanish kasalliklari dunyoda eng ko‘p
uchraydigan jarrohlik patologiyalaridan biri hisoblanadi. Minimal invaziv jarrohlikning rivojlanishi
o‘t pufagi kasalliklarini davolashda katta o‘zgarishlarga olib keldi. Ushbu maqolada laparotomik va
laparoskopik xolesistektomiyaning samaradorligi, operatsiyadan keyingi tiklanish, asoratlar,
shifoxonada qolish muddati va bemor hayot sifati bo‘yicha taqqoslama tahlili keltirilgan.

Kalit so‘zlar:Xolesistektomiya, laparoskopiya, laparotomiya, o‘t pufagi jarrohligi, minimal
invaziv jarrohlik
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Introduction

Gallbladder diseases represent a major public health issue affecting millions of individuals
globally. Cholelithiasis is considered one of the most common gastrointestinal disorders requiring
surgical treatment. Epidemiological investigations demonstrate that the prevalence of gallstones
increases with age and is more frequent among women, obese individuals, and patients with
metabolic syndrome. Surgical removal of the gallbladder, known as cholecystectomy, remains the
definitive treatment for symptomatic gallstones and many inflammatory gallbladder conditions.For
decades, laparotomic cholecystectomy was regarded as the standard surgical approach. Traditional
open surgery provided direct access to the gallbladder and enabled surgeons to manage complicated
anatomical situations effectively. However, the emergence of minimally invasive techniques during
the late twentieth century transformed abdominal surgery. Laparoscopic cholecystectomy rapidly
became the preferred technique because it reduced tissue trauma and accelerated recovery. Since
the first successful laparoscopic cholecystectomy was performed by Philippe Mouret in 1987, the
procedure has become one of the most frequently performed operations worldwide.

The comparison between laparotomic and laparoscopic cholecystectomy remains clinically
significant despite the popularity of minimally invasive surgery. Certain clinical conditions still
require open surgical intervention, especially in cases involving severe inflammation, bleeding,
perforation, or malignancy. Furthermore, healthcare systems in developing countries may face
technological or financial limitations that affect the availability of laparoscopic surgery. Therefore,
understanding the advantages, disadvantages, indications, contraindications, and outcomes of both
approaches remains essential for surgeons and healthcare policymakers.Modern evidence-based
medicine emphasizes patient-centered outcomes including postoperative pain, cosmetic results,
hospital stay duration, return to work, and quality of life. Numerous studies have confirmed that
laparoscopic surgery offers important benefits in these domains. Nevertheless, laparotomic surgery
retains its value in selected complicated scenarios and serves as a reliable alternative when
laparoscopic conversion becomes necessary.The objective of this article is to provide a
comprehensive comparative analysis of laparotomic and laparoscopic cholecystectomy. The
discussion includes historical development, surgical anatomy, indications, operative techniques,
perioperative management, postoperative outcomes, complications, and long-term prognosis. The
article also evaluates recent scientific literature and clinical evidence to determine the role of each
method in contemporary surgery.

Materials and Methods

The present study is based on a comprehensive review and analytical synthesis of
contemporary scientific literature related to laparotomic and laparoscopic cholecystectomy. Articles
published in peer-reviewed surgical journals between 2000 and 2025 were examined using
academic databases including PubMed, Scopus, Web of Science, and Google Scholar. Clinical
guidelines from surgical associations such as the Society of American Gastrointestinal and
Endoscopic Surgeons and the FEuropean Association for Endoscopic Surgery were also
reviewed.The inclusion criteria involved studies focusing on adult patients undergoing elective or
emergency cholecystectomy for gallstone disease, acute cholecystitis, chronic cholecystitis, biliary
dyskinesia, and gallbladder polyps. Comparative studies analyzing operative time, postoperative
complications, length of hospitalization, mortality, patient satisfaction, and economic outcomes
were prioritized. Meta-analyses, randomized controlled trials, retrospective cohort studies, and



http://www.bgpulseusa.com/index.php/bg

BG Journal

Bu

BG PULSE JOURNAL
pm

systematic reviews were included.The collected information was grouped into thematic categories
including surgical technique, postoperative recovery, intraoperative complications, conversion rates,
and long-term outcomes. Comparative analysis was performed to evaluate similarities and
differences between laparotomic and laparoscopic methods. The results are presented descriptively
with supportive interpretation of available evidence. Citations are integrated throughout the text
according to academic standards to maintain scientific integrity and demonstrate reliance on
previously published research.

Historical Evolution of Cholecystectomy

The history of gallbladder surgery reflects the broader evolution of modern surgery. Carl
Johann August Langenbuch performed the first successful open cholecystectomy in Berlin in 1882.
His pioneering work established surgical removal of the gallbladder as a definitive treatment for
gallstones. Over the following decades, laparotomic cholecystectomy became widely accepted and
refined. Surgeons improved anesthesia, aseptic techniques, and postoperative care, leading to
reduced mortality and better outcomes.

Open cholecystectomy traditionally involved a right subcostal incision providing direct access to
the gallbladder and biliary structures. The technique enabled surgeons to visualize anatomical
relationships clearly and manage complicated pathology effectively. Throughout most of the
twentieth century, open surgery remained the dominant approach to gallbladder disease.The
development of laparoscopic surgery revolutionized abdominal operations. In the 1980s,
technological innovations including fiber-optic cameras, carbon dioxide insufflation, and video
imaging systems enabled surgeons to perform minimally invasive procedures. Philippe Mouret
performed the first laparoscopic cholecystectomy in France in 1987. Shortly thereafter, the method
spread rapidly across Europe and North America. By the mid-1990s, laparoscopic cholecystectomy
had become the standard treatment for uncomplicated gallstone disease.

The rapid acceptance of laparoscopy resulted from multiple advantages including reduced
postoperative pain, shorter hospitalization, improved cosmetic appearance, and faster recovery.
However, early adoption was associated with concerns regarding bile duct injuries and surgeon
training. Over time, improved technology and educational programs significantly enhanced safety
and effectiveness.Contemporary surgical practice recognizes laparoscopic cholecystectomy as the
gold standard for symptomatic gallstones, although open surgery continues to play a crucial role in
selected cases. The evolution from open to minimally invasive surgery illustrates the broader trend
toward patient-centered and technologically advanced healthcare systems.

Anatomical and Pathophysiological Considerations

Understanding biliary anatomy is essential for safe and effective cholecystectomy. The
gallbladder is located on the undersurface of the liver and functions as a reservoir for bile storage. It
is connected to the biliary tree through the cystic duct, which joins the common hepatic duct to
form the common bile duct. Variations in biliary anatomy are common and represent an important
source of surgical complications.Calot’s triangle, bordered by the cystic duct, common hepatic duct,
and inferior liver surface, is a critical anatomical landmark during surgery. Identification of the
cystic artery and cystic duct within this region is necessary to prevent vascular or biliary injury.
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Inflammatory processes may distort anatomy, increasing surgical complexity.

Gallstones develop due to imbalance in bile composition leading to cholesterol supersaturation or
pigment precipitation. Risk factors include obesity, female gender, pregnancy, diabetes mellitus,
rapid weight loss, and genetic predisposition. Gallstones may remain asymptomatic for years but
can eventually produce biliary colic, cholecystitis, choledocholithiasis, pancreatitis, or
cholangitis.Acute cholecystitis occurs due to obstruction of the cystic duct, usually by gallstones,
leading to inflammation, edema, ischemia, and bacterial infection. Chronic inflammation may
cause fibrosis and gallbladder dysfunction. Severe inflammation may result in gangrene,
perforation, or abscess formation.The pathophysiological state of the gallbladder significantly
influences surgical planning. Chronic inflammation may produce adhesions that complicate
laparoscopic dissection. Acute infection increases the risk of bleeding and bile duct injury.
Therefore, preoperative assessment including ultrasonography, laboratory tests, and occasionally
magnetic resonance cholangiopancreatography is essential for selecting the most appropriate
surgical approach.

Laparotomic Cholecystectomy

Laparotomic cholecystectomy, also known as open cholecystectomy, involves surgical
removal of the gallbladder through a traditional abdominal incision. The operation is generally
performed using a right subcostal incision, although midline laparotomy may be necessary in
complicated situations. The surgeon gains direct access to the gallbladder and surrounding
structures, allowing tactile sensation and extensive visualization.The procedure begins with incision
of the abdominal wall followed by retraction of tissues to expose the liver and gallbladder.
Adhesions are carefully dissected, and Calot’s triangle is identified. The cystic artery and cystic
duct are ligated and divided before the gallbladder is separated from the liver bed. Hemostasis is
achieved, and the surgical field is inspected for bile leakage before closure.Open surgery remains
valuable in patients with severe inflammation, dense adhesions, perforated gallbladder, empyema,
suspected carcinoma, or significant anatomical anomalies. It is also indicated when laparoscopic
surgery cannot be safely completed. Conversion from laparoscopic to open surgery may occur due
to bleeding, unclear anatomy, or equipment failure.

The advantages of laparotomic cholecystectomy include direct visualization, tactile feedback, and
greater flexibility during complicated operations. Surgeons can more easily control major bleeding
and manage severe infections. Open surgery may also reduce operative stress in unstable patients
because it avoids pneumoperitoneum.However, laparotomic surgery is associated with significant
disadvantages. Large abdominal incisions increase postoperative pain, respiratory complications,
wound infection risk, and recovery time. Hospital stays are generally longer, and cosmetic
outcomes are less favorable. Patients often require prolonged rehabilitation and delayed return to
work. Despite these limitations, open surgery remains an indispensable component of hepatobiliary

surgery.

Laparoscopic Cholecystectomy
Laparoscopic cholecystectomy is a minimally invasive surgical technique involving removal
of the gallbladder through small abdominal incisions using specialized instruments and video
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imaging systems. The operation is typically performed under general anesthesia. Carbon dioxide
insufflation creates pneumoperitoneum, allowing visualization of abdominal organs.Four trocar
ports are commonly used. A laparoscope containing a high-definition camera is introduced through
the umbilical port, while additional instruments are inserted through subxiphoid and lateral ports.
The gallbladder is retracted, Calot’s triangle is dissected, and the critical view of safety is
established before clipping and dividing the cystic duct and artery.

The gallbladder is dissected from the liver bed using electrocautery and removed through one of the
ports. The abdominal cavity is irrigated and inspected for bleeding or bile leakage before
desufflation and closure.The popularity of laparoscopic cholecystectomy results from numerous
clinical advantages. Smaller incisions cause less tissue trauma, reduce postoperative pain, and
improve respiratory function. Patients usually resume oral intake and mobilization within hours
after surgery. Hospital stays are short, and many procedures are performed on an outpatient basis.

Cosmetic results are superior because incisions are minimal. Faster recovery enables earlier return
to normal activities and employment, improving quality of life and reducing economic burden.
Additionally, minimally invasive surgery lowers postoperative adhesion formation and wound
complications.Nevertheless, laparoscopic surgery has limitations. The absence of tactile feedback
and dependence on video imaging require advanced technical skills. Pneumoperitoneum may
negatively affect cardiovascular and respiratory physiology in high-risk patients. Complications
such as bile duct injury, trocar injury, and carbon dioxide embolism, although uncommon, may
occur. Conversion to open surgery remains necessary in difficult cases. Successful outcomes
therefore depend heavily on surgeon experience and careful patient selection.

Comparative Clinical Outcomes

Numerous studies have compared laparotomic and laparoscopic cholecystectomy regarding
operative outcomes and patient recovery. Evidence consistently demonstrates that laparoscopic
surgery offers substantial advantages in uncomplicated gallbladder disease.Postoperative pain is
significantly lower after laparoscopic surgery due to reduced tissue trauma and smaller incisions.
Several randomized trials reported decreased opioid requirements and earlier mobilization among
laparoscopic patients. Faster ambulation contributes to lower rates of deep vein thrombosis and
pulmonary complications.Hospitalization time represents another important difference. Patients
undergoing laparoscopic surgery are commonly discharged within twenty-four to forty-eight hours,
whereas open surgery often requires hospitalization for five to seven days. Reduced hospital stay
decreases healthcare costs and improves hospital efficiency.

Recovery time and return to work are also significantly shorter after laparoscopic procedures.
Studies by Keus et al. and Shea et al. demonstrated that laparoscopic patients resumed normal
activity approximately two weeks earlier than open surgery patients. This factor is particularly
important in economically active populations.Complication profiles differ between the two
techniques. Wound infection, incisional hernia, and postoperative ileus are more common after
open surgery. Conversely, laparoscopic surgery may be associated with a slightly increased risk of
bile duct injury, especially during the learning curve period. Advances in imaging technology and
emphasis on the critical view of safety have substantially reduced this risk.
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Mortality rates are low for both procedures in elective settings. However, elderly patients and
individuals with severe comorbidities benefit from the minimally invasive approach due to lower
physiological stress and faster postoperative recovery.Economic analyses generally favor
laparoscopic surgery despite higher equipment costs because reduced hospitalization and faster
return to productivity compensate for operative expenses. Modern healthcare systems increasingly
prioritize minimally invasive surgery for this reason.Overall, current evidence strongly supports
laparoscopic cholecystectomy as the preferred treatment for most benign gallbladder diseases while
recognizing the continued importance of open surgery in selected complex cases.

Results

The comparative evaluation of published clinical studies revealed significant differences
between laparotomic and laparoscopic cholecystectomy regarding postoperative recovery,
complications, hospitalization, and cosmetic outcomes. Laparoscopic surgery consistently
demonstrated lower postoperative pain scores, shorter hospital stays, reduced wound complications,
and earlier return to normal activities. Open surgery remained advantageous primarily in
complicated anatomical situations and advanced inflammatory disease.Table 1 presents a
summarized comparison of major clinical indicators derived from reviewed studies.

Table 1. Comiarative characteristics of laiarotomic and laiaroscoiic cholecistectomy

.. . Large abdominal o
Incision size S Small trocar incisions
incision
Postoperative pain High Mild to moderate
Hospital stay 5-7 days 1-2 days
Recovery period 4-6 weeks 1-2 weeks
Cosmetic outcome Less favorable Excellent
. .RlSk of  wound Higher Lower
infection
. Risk of bile duct Moderate Sllghtly increased in
injury early learning phase
Resp ratory More common Less common
complications
Return to work Delayed Early
cases Use in  complicated Highly suitable Sometimes limited

The data indicate that laparoscopic surgery provides superior patient-centered outcomes in
the majority of uncomplicated cases. Nevertheless, open surgery remains indispensable for
advanced inflammatory conditions, severe adhesions, suspected malignancy, or situations requiring
conversion from laparoscopy. Contemporary clinical protocols therefore emphasize individualized
surgical planning based on patient condition, anatomical complexity, and surgeon expertise.
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Discussion

The transition from open to laparoscopic cholecystectomy represents one of the most
important milestones in modern surgery. Comparative evaluation demonstrates that minimally
invasive surgery substantially improves postoperative outcomes and patient satisfaction.
Nevertheless, the discussion surrounding the optimal surgical approach remains relevant because
clinical complexity varies considerably among patients.The reduced postoperative pain observed
after laparoscopic surgery is primarily related to limited abdominal wall trauma. Smaller incisions
preserve respiratory mechanics and facilitate early mobilization. This factor contributes
significantly to reduced pulmonary complications and enhanced recovery. Enhanced recovery
protocols increasingly rely on minimally invasive techniques combined with multimodal analgesia
and early feeding strategies.

Hospitalization duration constitutes another major difference between the two methods. Shorter
hospitalization not only benefits patients psychologically and socially but also improves healthcare
resource utilization. In countries with limited hospital capacity, widespread adoption of
laparoscopic surgery may reduce economic burden and increase surgical throughput.Despite these
advantages, laparoscopic surgery presents unique technical challenges. The absence of direct tactile
sensation requires greater reliance on visual cues and anatomical knowledge. Misidentification of
biliary structures may lead to serious complications including bile duct injury. Strasberg
emphasized the importance of achieving the critical view of safety before clipping structures within
Calot’s triangle. Surgeon experience therefore remains a critical determinant of safety.

The issue of conversion from laparoscopy to open surgery deserves careful consideration.
Conversion should not be regarded as surgical failure but rather as an appropriate decision to
ensure patient safety. Dense adhesions, uncontrolled bleeding, unclear anatomy, and severe
inflammation are among the most common reasons for conversion. Early conversion may prevent
catastrophic complications.Open cholecystectomy continues to play an important role in
hepatobiliary surgery. Complex inflammatory disease, gallbladder carcinoma, Mirizzi syndrome,
and massive fibrosis may necessitate direct exposure and tactile control. Surgeons must therefore
maintain competence in open techniques despite increasing reliance on laparoscopy.

The economic dimension of surgical choice is also important. Although laparoscopic equipment
and disposable instruments increase operative costs, reduced hospitalization and faster recovery
generally produce overall economic benefit. Long-term analyses indicate that minimally invasive
surgery is cost-effective in most healthcare systems.Educational considerations are equally
significant. Surgical residency programs must balance training in minimally invasive and open
techniques. Simulation technology, virtual reality, and structured mentorship have improved
laparoscopic training and reduced complication rates. Nevertheless, declining exposure to open
surgery may create challenges when complex cases arise.

Future developments in cholecystectomy may include robotic surgery, fluorescence-guided
imaging, and artificial intelligence-assisted anatomical recognition. Robotic platforms provide
enhanced dexterity and three-dimensional visualization, although high costs currently limit
widespread adoption. Indocyanine green fluorescence cholangiography has shown promise in
improving biliary anatomy identification and reducing injury risk.The findings of this article align
with contemporary literature supporting laparoscopic cholecystectomy as the standard treatment for
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uncomplicated gallbladder disease. However, the enduring value of open surgery highlights the
necessity of individualized surgical decision-making. Surgeons must evaluate patient factors,
disease severity, institutional resources, and personal expertise to determine the most appropriate
approach.

Conclusion:

Laparotomic and laparoscopic cholecystectomy are both effective methods for the treatment
of gallbladder disease, yet they differ significantly in operative technique, postoperative recovery,
complication profile, and patient satisfaction. Laparoscopic cholecystectomy has become the gold
standard for uncomplicated gallbladder pathology due to its minimally invasive nature, reduced
postoperative pain, shorter hospitalization, superior cosmetic results, and faster return to normal
activities.

Open cholecystectomy nevertheless remains essential in complicated clinical situations involving
severe inflammation, anatomical distortion, bleeding, malignancy, or technical difficulties requiring
conversion. The continued relevance of open surgery emphasizes the importance of comprehensive
surgical training and preservation of traditional operative skills.

Contemporary evidence supports individualized treatment strategies based on patient condition,
disease complexity, and institutional capabilities. Advances in imaging, surgical technology, and
education continue to improve the safety and effectiveness of minimally invasive procedures.
Future innovations including robotic surgery and fluorescence-guided dissection may further
enhance outcomes and reduce complications.In conclusion, laparoscopic cholecystectomy should
be considered the preferred method for most patients with benign gallbladder disease, while
laparotomic surgery should remain available as a safe and reliable alternative in complex cases.
Balanced integration of both approaches ensures optimal patient care in modern hepatobiliary

surgery.
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